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(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent short-circuit 
when pits exist on the surface of a clad layer, by forming 
current blocking layers which are thinner than a clad 
layer constituted of a first conductivity type nitride 
semiconductor layer containing Al, and contain second 
conductivity type nitride semiconductor layers, on both 



SOLUTION: A P-type AIGaN layer is grown, and an 
undoped GaN layer is grown. By alternately laminating 
these layers, a P-side clad layer 12 composed of a 
superlattice layer is grown. A P-side contact layer 13 is 
grown on the P-side clad layer 12, and a protective film 
30 is formed on the surface of the P-side contact layer 
13 of the uppermost layer. The P-side contact layer 13 
and a part of the P-side clad layer are etched, and a 
ridge stripe corresponding to the shape of the protective 
film is formed. Current blocking layers 14 are formed on 
the side surfaces of the ridge while the P-side contact 
layer 13 is left below the ridge. An ohmic P-electrode 
which is continuously bridged on the surfaces of the 
current blocking layer 14 and the P-side contact layer 13 
is formed. 



side surfaces of a ridge stripe. 
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* * 'omitted* * * 

[0044] [Embodiment 2] In the step of forming 
the current blocking layer 14 in the embodiment 
1, a laser device is obtained in the same manner 
as that in the embodiment 1 except that a 
s e m i - i n s u 1 a t i n g i-type Al 0 2 0 Ga 0 8 0 N layer having 

a thickness of 0.1 Mm, into which 1 X 10 19 /cm 3 
Zn has been doped, and an n-type GaN layer having 

a thickness of 0.1 Mm, into which 1 X 10 18 /cm 3 
Si has been doped, are alternately grown to 
obtain a multilayer film having a total thickness 

of 0.4 tx m. The obtained laser device has 
approximately the same characteristics as those 
in the embodiment 1. 
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[0 00 2] 
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TS>ST©a^*S 1 75«iWtJL±Smf& Lfc ^ t £38* 
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[0003] m 4i**<D is --vm^om&z^Tms&w 
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[0 0 1 1 ] Sfcx b — If* 1 ?©****!*, 
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-r* * 7 <y ki©±c, ra i: < » 1 ^®s©^b%*« 

hJlo^ffilxix x h^-f^ttrofiWiSJBfiSti 
$6 1 ©lit, ft 1 ©IS8U £ hJMWfre. 

□cy^i^'fem^ MIB^y FffiRXfz\>$<!? h/Ild 

Sjfi2©l!ifcx *2tOXg»x ifilS«ltJg*<?fc/££*i 
fettsST- 'J «y ->7(-7-f y©ffiiJ®fCl x ^7'yKI«tH 

»n*in?x to 2mmm^ l < i**i6£i±©£ibtti¥« 
f#s * *rr * fraputn * J&ia-r s * 3 ©m t * j*« 

[001 2] £ t>i3*^©S^7>ii;:fci\Tx SS3© 

«Ufc««&mj*r*»4©lg<tfcJWiTacfcfcf$ 

am, 
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«Rl/:3>** KJllix tiAftK©$it*tM£:"x ISA* 
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^ «y KJg^f*:©]?^ (//m) t©iR*<4. 4Jy.±i:*:-& 
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[001 6] - ^x »aft jBjfca &}Kfife-rsMS2gi«gg 

L_ii±ifeifeStt^ii^55Sii±xj^^^ 

CjnguTater ) ©_AJ^ TG^7TlTT0~iY< 1 x <a LX <^ 

Y)Z¥ ¥ba^TiTh ^aife u < x » ^ y kji©^T 
izSi^Jifcr*zfct : i?#*r^6ix:x >7*Hii 
19 1 a i ¥^*ifiJc©7^^ i\mtT&£. *mm±M<Dm 

W*ft«'J»* < JSt*©-Tx U -y i>'TSPIx:a»«!S«:fl5fiS L 
[0 0 1 7] d&lxlx «)JSPfi±/l©fliSlxt^^'y KJi© 
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±JI/)<J3cilLTL3;-?£tox «S®^«T^ri»^i: 
A^Sfi L < &i 0 £ fcm3SPI±/I© A 1 ¥fcjiffl/5££ * ^ y 

Kji«t o < ufe^, a i &tf&imitm*mw 

ii'j>^t\troicittK LTv ^©$£li£:PfiA<£-u<iIiR]i::fc 
So et^T, A 1 SJ|j±©*iH^S/:M§±*§£J»<J#:g 

a^^l^-t <&a<tiiq)i;:fc5o efoTtt3SPi±®a)W 

£ Ll^JgJPi: LTI±1 /xml-XTx £ ZiZtXZ L < 1*0 . 
8>umUn\ L < 1*0 . 5/imWTl3lBS1- 

[0 0 18] 'J r>'ffl^ -fulfil* 3 O/imW. 

Tv 2Sl::*?3:U<tt20Aim£O\ gt»SL<li1 
OAtmy,TI'H^-r-So 3 0 / um«t«3t.*t>i:U-1f7t 
tf>7)<¥«^E- Ktf^l^^E- Ktfc9^-f iMElnJlZifc 
5o TPfili^l'PS^Ufe^^jl^O. 5txmU±\ZT 

So 

[001 9] *sMiia>u— tf^T-i*m3apfiih 

TOSo #i?9- 4 2 6 6 5 1 ^TI*ffi35Pll±@©± 
©^±SP (ztt A1£ © A l » 3 > £ £ h M tffiJc^T Ztafr-? 

[0 0 2 0] *fc*»W©fll#fll2-C(4, H()EeflSPl± 
JI(*A 1 *St?*2»f|SgeU < l**IM81S©3ft»* 
©♦Wife**" U mmt>^v KJi©A1© 
¥iSj*iJ#«fc'3^JIfii©A 1 fflfl«SjfflJ5S*<**l\Ci:fe1* 

©A 1 <rS-hl^«k-=»T. t©8Kf*<i , 4 

^ ^ -v KM©JB#r*.fc "3 t'J^ < & 0 x U y inFSJKl^ 

«,*£*T*«fMili*fefWrS£fc#Ti*4 0 Al 

< &*£&x *¥«#fiJ©B*r*£tA«'J»c* < & 

0, 'J <v v©&)JJIj!)<f#6>;fxl~ < < fc-SraftKfcSo *fc 
#>/l®ix ttf%L<l*mfe=FtTZZiilZ£?T. AM® 

£-t±&UfcA6x 'J>*teAtt(4»<Tt,&U©-l?x mzm 
[0 0 2 1 ] afrWHlZfeHTx v KJSx &to&*JB 

fe^JBKx *fciiiBtft^fc-rs«^, *©jb©ai©if 

m&m-r,k(DJ:o\z3<tbZ,t,(DtTZ 0 0!lxlS2 



AfflGa NfcS2 0 ( 1 . 0 Atm) «/! LfciSte 

^©«^x M7/)<5 0^>f'7hD-A, AUtt 
Jf©A 1 mm&tfO . 5T*Sfe«), 0. 5 (25/5 

o) =0. 25k*9, att^cfeW-saiSJc*!;:***- 

5A1 iF«MHSI*2 5%T:fci.o -£x 0U*ft<j|&«« 

AluGai!N^40^>^SD-Aii, Ga 

M¥iS)£firUx 0. 5 (40/6 0) =0. 3 3 1& 
0 x A 1 ¥^)*ifi)cl* 3 3 . 3 54tt4.i*Aim 
■fc*¥WMK0A 1 Sillt 6* *©»b»^*f*JBj!>» 
^7ffl«JPl;:i&to3M*l;:5Ri;fc *©***«! 

izmti A 1 ^-TSo £fcA 1 £j3a7D£fcii£ 

tiRHTPfcOx 0iJxl*Al ll Ga OI N2O^->^XK 
D-Ax Al,. l Ga.. l N3 0*>^ho-ACi^ 
t,x 0. 1 (2 0/5 0) +0. 2 (3 0/5 0) = 
0. 1 6x BP*1 6%ftAlT«3ttfiSfcr*o «cfett± 
©0|JI*A 1 G a N/G aN, A 1 G a N/A 1 GaNC 
OOTIttfEUfctfx A 1 GaN/I nGa NI^UTt 

Jix 3to&»ji«j$ft£-&*t§£i;:fix u±©*u*» 
i*x sims (=Dk<(*>nmavr&m) * *->'i» 

[0 0 2 2] 

«»ftsr«i*wiiiai?feOx 1211 isi©u— y* 

^©>m«fr&±fflJifc«*UTii*T«»Rlx 0 31** 

foznm&Tziz^&wcDmmMzyLTmmTZo 

[0 0 2 3] 2-f>^flix CMilWt??^? 
J: 5 fti ftttilfi 1 ©±Cx M0 V P ES*ffll\ 5 0 
0°CTx GaN < t')&5^'y77l (H^-tirf) ^20 
0^>^"X hD-AcZ>lKJ?T/£Jt£-t±£o )1v7 7mi£ 
Aft* 1 0 5 0°CtLTx [5)L:<GaN*:i3*;S 

Tift/12 & 2 Mmc7)^Jp-x?fiES^-ttSo CcDTHh/l 2 I* 

«««t*ai»wix:*iiicjigrie it, mzmt^mw^ 

«©a«fiR*&^T-3fc»©T«WBfc LT^ffl-TSo Tift 
J! 2 1* A 1 JfillJtXffitf 0 . 5 ttT© A 1 , G a ,., N 
(OgX^O. 5) <&fiEfii*-tt-5xIii*<M* Ll'o 0. 
5$:SSxi.i:x feUfctt t t»d «t 0 tieflSf*C^5 v 

IpT-fiES^-ltTx 1 0AimttT©««CWa6-r4Ci:/i« 
3* LUo StRI*it7 7"rZ©fftx S i Cx Z n Ox X 
t:^;Ux GaAs^x aSft**aSf*4fiRft*-tt4fctol3 

[0 0 2 4] Tift/1 2 f&g&x ■i'x-/\«:SsSSP«g^& 
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h^*i>£J&fi5cU C VD3SSI3<fc'3;* f^-f 0 
Aim, X l-^-lzrmm 2Aim(DS i 0,«t9fc 

<?l>-}jh\ *SII*PfS<D'i>fcuGaNat6 4/>< 

muT^m (s i o,) x mtT<<m (si,n,) x it 

<b^*> (Ti 0,) . SHbvJUl^A (Z r 0.) ^ 

tamcm. mitm. £tznt><D&mm<Diti, 1200 

^fb%^f*(D^>gJS 6 0 CPC 

~1 1 0 crcrosjgKfeWx, ^-cDa®irs<b^^f* 

So 

[o 0 2 5] i&i (DummzmtfL®.. ^i-A6SJgM 

O V P EODSfS^firtl^-b'y K L« >£j££ 1 0 5 0°C\Z 
LT, 7>K-yGaNJ;0WGaN < t>))ki,GaN 

fc, StSiifc-!. «fc -5 fc$Slt*PiS(D6L>^4^{*Jltff#S 
*l,So GaNS«4li3(Dffi/\^'f ; KSiffid(JI% (HV 
PE) 6ffll\T/iESi*-t±i>c:£:t,-?r£S 0 GaNSffili 
In, A 1 6#3;&l,^> K-^OG a N 6j&g£-b!:.g> 

t, <i>fcu(ftSi:4:*3 UTUS„ 
[0 0 2 6] GaNStS4ffl±CS i 6 3 x 1 0 

"/cm 1 K-^ l/fc nSG a N i t) ftl, nflp ^ h 

& o 

[0 0 2 7] ftd, 8 0 0°CIC LT I ni.oi G a 

on N«fc >3fei)^5<y ^RfiitJ16 6 0 . 1 5/um©JKJP 

[0 0 2 8] ^UT, 1 0 5 0°CT, Si'&lxlO" 
/cm' h , -rLfenIAl.,, l Gao.M NJ16 2 5;t> 
$-'3. KD-A(D)^JlTr^S^-tt, ^UTT^ K-^G a 
N/16 2 h D-ACDMffTfiJcS^-ttSo ^ b 

£-t*S 0 fejSnffl^vh-lCv /^h^fyyx^ 
^-tfJIfcSfilb^agttfcffiUf UfciBttf*ft8Ufe 

So 
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-So COnflMetf-f KJili, >SttJH<D##-f KJBfcLT 
ttlL» GaN, I nGaNftflS***4Cli:/)<as L. 
<, 3*1 0 Otf^yl ho-A~5>Ltm, 3 
U<»±2 00*>^7. hn-A~1 Atm(7)KJPT^* 

■ezzttm* Lt^o 

[0 0 3 0] ?SJgfe8 0 0-CI3LT, 7>h'-y 

I n,.,Ga,. 1 NJ;i3&S#plfe40^>« h a — 
Aa>jgtflET?i$ft£-&&o JfcCH— SAT* 7>K-n 
n,.„ Gao.it N«fc9fcSP$^/16 1 0 OXXfX ha 

*fftlZ|*SJ|Tt(43 0. *§0tif4 4 0X>7* ho 
-A©^Sg^#^4Sia (MOW) ©>£'£/! 9 6fiJc:H£ 
■tt S o >£t£JH**ftJ5£flH|© «t r> Id T 7 > K - 7T' t, <fc t\ 

[0031] Jfcl;:. 1 0 5 0°CT. pfljjfctf'f K 

JI1 UH/^K^vyyx^^-^Jiv Mg 
61x1 0'°/W K-:7LkpMA 1 M G a. ., N«k 
9 £ pflij* V -y y/l 1 0S3 00^> So- AO 
*t*T?jj«*-t*:*„ iffipS+i-vrjHttO. 1/LtmJ-X 

filZ&So KJProTKttttERJtU&l**** 1 0^>y 

[0 0 3 2] &L\'Ts 1 0 5 0°CT, /\*> h^f^i 
^^^-A<p<PJj+-V'V^jl 1 0«fci)t»'Jt*l\ % 
^GaNiOftipflttfl-f KJ11 1 6 0. 1 AtmOfit 

nmL, nmVeti-i K18tPH;<Ga N N InGaN 

[00 3 3] mi^T, 1 0 5 OXTM g 6 1 x 1 0"/ 
cm 1 K-^Ufc p^A 1 oh Gaoi.NIg 2 5t>y 
^, ho-A©^J?-efi£*^-ti. ^t^rT 7 ^ K-7GaN 
J16 2 5^>^'^ K □-ACDMifT^^-tt, dtiib© 
^6^SlrW^LTitgJKJ10. 6 AtmW^T-ilJ;'?*: 
S pffl'J^ 7 «y K@ 1 2 £fi£fl£-tf:So :<Dp«^7 7K 

4. 8 7?fc-5o fc*>\ piS^7 7 Kilta>^< fct— * 
6<A 1 ft$t;fi{b4f9^i4cj|«;$». 5LM3A'>K^-V 

"TUf^lRll'feSo 
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